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Figure 11, Exponential Progress
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Figure 12. Ratio of Wing-Span-To-Length for U.S. Combat Aircraft
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Figure 14, Speed Trand of U,S. Militcry Aircraft
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Figure.-16, Adams’ Law of Acceleration

P Ty e T

PRV

ad

’s! »
""'. R




L N i Pl PRAR ]

SNOIMIN
NI NOLLYINdOd

NSy
e ig]

o

HLIMOUD OL SSAY90dd 4O dIHSNOILY13d

¥1¥-29-4AL-ASV

S TP PUNRE > NPLY N N PR WeSoun




\ *19¢ °d *A8oro1g UvmIny Uy ESPPNIS ‘3O ‘do
: «*912£0 ITOYM Y} JO IIOW IO SYWINOJ $3IYY A¥8 IPA0D SUOTIRAIISQO Y} JT ury} oydmsee
, aeddn aygy Jo sjemryIed STQEIIX 58I ¢ 198 ATIUIPTAD ITEUS am (UOTIISLFUT JO sujod Yl 4012Q) 2AIND Y3 JO JT8Y
1837 Y3 uy I suod PIAIILQO Y TTE- JF INYY, *ITILD YIMOID STOUM 0} ARSI UOTIRDO] I} pue ‘suop aq
snux SUTiNS SUI YOTUM WOZF $IIBUIPIO PIAISNQO JO Joqunu ayy uodn Anosarp ixed up puadsp IIA dA2Nd sy
30 #101dwLew xaddn Y} JO UOTIRUTIISIED JO LOWINOOE Ayl e} Juaxedde sy 3}, ,sLes Jleswiy (Ivad WY %
*gg¢ °d ‘yymoan uopyendog jo LSotorg ‘*310 *do ‘txeag

o

e .
L]

s

v

o

szooa-bu-oun»oc::d:.-Sco.onoo:?.oguﬁaog.-u-vg-«xooﬁﬁ«kauuozonuﬁnﬁooa “
POYIdIW saaenbs J9¥S] oy} A paien[pe aIv FUBIFUOD IWIYY UYL IAIND YMoIR ayy 03 uopemixoxdde jway L
¥ UPSIGO O} SN OF PAUMNEE 338 *, .71, BUTPNIIUT ‘BIULIVUCD Y3 JO YOI JO manIea ‘lueag £q pasn poyijam

Suy; Axnd ayy uy @ *oTo, Y1yl Jaddn ayy jo souInyruy Juocais Ay} Ul I WMUWIO] S, [ICIJ JO WSIUNLIM

18239338 Yy, *sIpeIIP JIIE] U NIeW UOIINL 00Z Y} puokaq Liqeaapysuco oF o} padadxs uopemdod YPM

's,0961 Y3 uf passedans aq (TIM UOHTIU 281 jO Jywy] Jaddn g,1aeaqd 3vyy edrpuy oste uoperndod °'s°n jo

$2)BUWTI9I JUIIANY) *UOTIITW pL] A(orewyxoadde Apeasre sem 861 Amp uy uopendod °g°ny asure Josaa ug '
2q TIIM UOTIIFW £'69T JO uoridIpaad GG OUl Ing ‘UCTITUL L°TGT JO JUNOD SNSUSD (96T UMDY oy jo uopfwu

£ UIUIIAM SBM uofiotpaad 0gaT AYL @ ‘0961 UF UCT{TIU 2°6S1 Due ‘pggl U} uonmW L'yl jo suone(ndod

no101paad Yarm ‘UOKITIW LBT JO £:9383S PaTUL Y3 J0) uopeindod jo 3wyl e padpaad ay gzEY Ul ‘poqiaw

Sy} JO savgauyeam pue gaNIq3ded ays yioq'jo ardwexa ue axe ymoxd uopeindod jo eygedIN0) 8,1183J

ha ¥l - -y T w -
e e N Y
-

™™
W W "R

PATVGIL B

*PAIND 3ITHUS 31} aqIIVEIP

I8 YOIyM 3oy} wroxy A1qeIapisucd Liea. Leur Bupisedsato} J0j padorassp sueisuod Y} ‘IINEI8  IPIM

23y3ea ® aany Lewr uatwpoads TenprArpul Aue Jo 10387y ATa®a ay3 BurIaAod wiep jo sjujod asnessqg °i8ed310]

¢ Y} 0 193{qo ay} sy YOIuMm uampdads I[BULY Y} 10} EIBYXD BIVP JIASBUM O} IAIND ¥ 31} O} poydw gaaendbs ,
1998] oY) Buish jo siseq aY} UOC PPVW B} SIUMFUOD Y} JO UOTIBUIWIAIGP S} SNyl *satdeds O UOHIROTINEE]D i
Y} UBHY JINOTIITP SJOW LONWE ST SOSSUID JNITWE O FuTINE3030; jo #108{qe Yy O uvojjexjzOofwd  Bw)
‘apeafoad TYOIULBN) JO BUjIEN0AL0] SUY O) 40 SUTIENOSL0] :ozcz.iou o) pajidde @) WInwa0] 8, lawad WMOUM

SRS T ¥
AN SN

o
-

150

X

T
i

=

e

’ ‘pajorpesd

. #q Lo PIRD ayy Jo Yimodl 30j ,7T,, WWIT Hpaniew pur uzaned yimoa® saning ayy ‘sBuraq wwwiny 30} G,
o . PuW ,,¥,, NIURISUGD jO UOTIWOTIAdR AUy WIEM UMY ‘PTIHD BUnOL ¥ J0] UMDUY ST ‘SIEIL jO RWII Uy Xy O

£ fylifam Lpoq jo suzay ut *, 4, JO dYSUORIRIAL 3y} JT ‘I1duexa Jo4 ‘Ymoad jo uapomppaad a0 sardads jewy jo ' .
: suawoads J9YI0 0} PaIIaJEUE] aq Leur SURSUOD JUIRG AFIY} UY) ‘SUIWTIAde TelaAls jo ywoad ayy jo ;

i . . Mawraansvaw £q gajoads ajduis v 10) padojaAap aJe SuLISUAD Ay JT 4., PUW W, 9,1, SIWUEIBUOD Y
J0 uoAAe Jadoad £q agBIIL IF JBMTAD JO $ISRD UMW 1} O} IPRW aq WD Ymosd Joj enwao} 8,[383ad

v

TN
(RS

ARyl
L PN

o

r :
o ‘SIUMBUOD AIW ,q,, PUR B, PUR ‘LI JO JuUN
ol 3 RF X, ‘2EBAIOUY JBY} JO TN Aaddn By 8T T, *INBIIOUT JEMMITAD JO IFUN WY WY 4, ETINWIO} SIYY Ul

Bie
. ) ¥1%-29-HQ.L-ASV !

; L. s 3
Linstirnnta mienle s ot v o s

i e e - .. e Tt eena . .. I,
' -..%- A . . AASNLASRCIUNSE S| SRR I L
2 . . < - 3 - YRl .

- R RIS okt Oy




» A

IR

LS

-

SN2 RN

SRATR

[
e M

SR

AN

GBI

L

LB S

T

LGN B
IR

b B
[N W Jy

S

Al

™

A b v St e o 2wt

<
o2

LN

I DI Ry 5 LS AL DR S s

.
| NP SVPRPIE T2 RUO P IO DN

N D S DL AT WAt P oy 2 v | v e s ¢k

PR LA SO R T «

(oon13w s ¥vVad \\
NO NOILVINVA) o
s .
\ .

N

\r‘l..:iﬁ

4
NI § 43153r0dd

9NILSY)3404 NOILYINAOd 40 GOHLIIW S1dvid

1
‘31 3andig

JNWIL

\\\
isvoayod o7,/
@ 7

¥I¥+29-4dQL-ASV

3zZ1S

A I R O e S I L e L e g T T T L N P VU U U U U




v

i it TAts ¢

kJ
e PasiVem im Yo

»

v
b
£y
4
Ll
1]

.

g

A

e

AL M e 1

haf i
LA

'y ;"“
Pl

~y
LR

i d
W e

LAY TR

AR A 28
2 oM

Ao
Ay

w0t

:
.
R P I D R T N R I T e v o T S S tes B 5 B i s
s

)

. o

*g *d ‘ymoan uonendog jo LBororg *310 ‘do ‘tamag @
‘azaydsourye s, yi1es Uy 03 ywyl Jaddn Ue JO IDUIISIXI Y} 0} PARIIX 9q Lew: JyeIdIYE
pevtoddng-Liesrwreudporae jo 3ouzmrrograd apmynre doj Jywail Jaddn ue ‘adwexa Jog °*$3JULIFUWINDID 3O
199 [eo19fyd amr0s JO FOUNLIXI Y} WOJIF I[QRUTINWP 3G WITw Jrwpr sy ‘Judwacadury [edmuyday ujf @

: @© ..paurene uaaq sey

: . JINpe 3y} jo juawdolaAsp atardwos ay3 (HUN ‘voriesEId J0 uordnaIIjur INOYIIM INq

° ‘93181 JUIIIINIP I® U0 w08 Yymoa? jo gmadoad syl ‘TenplAIPUT unenuaaajrp pus Jup
-m0a8 3y} JUTWIIO] ELBW FTOYM Y} ‘SIYI0 YO®I 03 PAYDLIIR PUL YIIM JOBIUCD “UT UfEWIT .

81120 ay3 e ss9doad syyyur Ing *adae] A[qeiunoddrvun SIWO23q ATTBUL} YOTYM J3quunu

® 0} U0 08 puB ‘uaixX]s ‘IYITa ‘aNOJ UIAYY ‘OM} OUT WIPIAIP 1120 ItBure Yy yeyy 87 ‘Aes

tew oy ‘wsruedIo avNrIoNIInw JayIjUe jo aged 3y} ur suaddey Apjuanbasgng yeum ‘

-e==-[[22 12uls € ¥E IDUISIXS [ENPIAIPUY ‘Iyeaedas 831 srreyw Bupyy Buarl L19ag,, '

. ) {SMO1[O] S® TENPIAIPUT NPE UR JO Ymoa? o
1190 a3 suyeydxa (29 ‘Ym0 TEOTUYD) JO' ssad0ad ayy O3 L3oTeue FIqEUONEII ® §¥ PIdIDOT ST UOISIALP .
JeM([90 Jo s83d0xd payywTUn e J7 paurerdxs aq L[1s8a Lew seare TROTUYO Ausmz jJo yimoa3d renusuodxy

NOISIAIA T13D A€ HLMOYD OL ;
LNIWTAQUAWI TVIINHOAL JO XDOTVYNY ‘Il

i
- . ‘930103 IANIOIAIBAT JO IOUISQE Y} U B18eq TeTIUSUCAXD : ! L
uw uo paasoxd sassadoad 383 jo ylog *uonorpoadax Tenxasyq paared Aq IO UOISTAIP JeIN(IId Lq IR -
‘uorjonpoadas Lq aseaasug jo ydaouod ay; 87 LJoreue sy} 0} [VIUGWEPUNg ‘BuliPEdII0] IBINDIE AIoW JI0) . .
siseq ® Supraoad snuy ‘Juswdacadury [esyuyssy Jo s38s3adoxd ayy oy ySisur xa33j0 ssaaBoad redyuydIy pue

A
a®

] 5
ywmoad yeopdororq usamyaq suosrreduro) *13)5€0310; ayy 03 gafejwespe (210498 8133J0 swadoad ymoad e se . v u.
juawasoadury Testdorouyoay jo 1daduod ayy ‘Ymoad 10] uolenba g,1aeag jOo suolyeymry] ayy Jo ayds ug . HE P
“ -n-ﬂ
* syuy] 39ddn ayy jo Buyramoy 103 sreuBis A1asrey ymoad Jo arex ayy uy IsLIIDIP . t . ..m.“
waza) Woye ¢ ‘yyuary 1addr umouy ¢ noYitm Jupyexado xoyopaad Yy o sy 1addn ue jo IdIOHD 20] . A
. s19eq I1NI sy 20j01paad ayy ‘agearsuy uonyendod Bupruwiry up uoTdNpoad PoOJ JO 1A I[qRUiIIIPP e JO ‘ ‘ i ...‘.4
uord® ay; se yons ‘yyurpy Jaddn Iy 107 S181x2 uoreweldxd [eUOIIES IWOE SSITUM] ‘MOl €O} IJFWIY Jaddn a3 * ) . pic]
198 0} Fpus} A[TeIausB 1239€IIIO0] UL *INONIP A[dWaaIx? 87 Jywril zaddn a3y} Jo uonBUTWIARIP IY} VNI 3¢ . I
‘pITeAUT J0U #1 JuawdAoadury TE01FOTOUYDI} J0 Yimoad uoryendod J0; Jyuryr xaddn we jo 3daduod IANIUI Yy JI . ) . ] ....u,
N1
. " 2%
*payovoxdde g1 sruryr Iy ST UOTIOIP .N

-,

~sad 8y} U 20130 Surwesaour ynoqe Jurad TIIM ‘UasoYd AISNOSUOILS *,,7T,, ITWIT BYY JO In(SA TENU uUe snyf .
‘uopiduinese (Suifiz0 eyy 03 USATE 81 Aowanooe (eORITWANINW O souwanadde oy n-s._.szn ‘sanctad eIy | v

PIv-L9-HAL-ASY -

«
hs

ALY

3

DOOEEN S5O

PRSI
2% an

S

3 ,
B anittion: saotsias o

e ta . .....
»\w.a r ., .o..- LR 1Y
ettt
gL

.




Syei.come) A A S P R AT

(03 SRRy ULt 3 FOCT D

LTy

RN

-l

LAOC,

N

BEGHTA S

w3
e &

~
AN

e R 2
T LA

SORRRY

WA

X4

L

AR

TR R T W
IS A

R

DL bl

wwhoshs u

' i e
Fadt A
oty Sl
DUET RPN
PRI AL Y

NINARIIHEH S JAS 140 IR Gl NI AP Ay A

' w
("% V"¥%) « 1o Yxgs Vg wmwmio; sy wey sajzes sy
. . ) *gSy 'd "prar
: *¥Ly-¥S¥ *dd 'CE6T
‘83TWOU COF JO TEUINOP L[INIIUNY 2, *UORUSAUT TREIISNPU] JO $38Y U3 UF SUORISNLY *UOKS *Y 13a0d (B)

. . '9¢-¥g *dd (o6l
9831 IPTSIFATYH YL, 1ASpIIqUIN)) $IIRXJ DU UORINPOIJ UT SIUSWIAOW JBINOAG ‘sausny ‘s uowryg Q

‘pazouBy st 303JJ9 , IWNIL,, Y JT Uy} UOHIOTPIXd 207 SIS AIBVINOOW HI0W ¥ JALB ITIM Ui UL YONG
P81} TRITUYD3] UDATE ® UT SUOHIMIAUT JO IJTY TNyasn aBeadaw ayy JO Ipewl 3q Lewmr Newpss ue ‘Ay9s,02ad
« QWITIAJI] UOTIUSAUT,, IUNUIIIIP O} siqresodwuy 1 31 SIFUM °SUONUIAU} INJISN JO JIQWINU Ay} U IgeaIduf
JO 31ux pauagsal ¥ ynoqe Juliq ([T SUOTIUIAUL JO IDUIDSITONGO IYI ‘UOTYSE} JBMITWIS € U] °*Iex [enuauodxa
JIMO] B ¢ Yimox3 sjussaadax sataas STYL ‘YIIp TRRITUT 3y} Aq paonpoayuy uonyeqanizad ayy a3y @ ‘12
‘ST ‘8 ‘S ‘C ‘T ‘T 931138 U} ‘spoladd omy 03 TENDI SWINT ® YIIM ‘dW0DIq PINOM ‘b9 ‘ZE ‘9T ‘G P ‘T 1 Jo
‘qreap noyiim ‘suonierndod (199 JO 931138 Y} *ajdwrexd J0J ‘PAIIPIRUOCD IQ IWOW SUOTIUIAUL BupsIXe JO 12303
a4} uodn 92u0LITORA0 JO 303339 Y} ‘Adoreue redjuyoa} Surpuodeaxaod ayy ul *ssBUW (120 Y)Y JO IZI8 Iyl uo
*{1wap (190 TEWJIOU I0 *JWIJIT 132 JO 103])9 Y} B} UOTIBIIPISUOD I8JY} JO *Ju2wdaoxdwrt jJo ajex renyuaucdxa
TeRTUT 94} WoI} axnjredap B IsNEd YOTYM SI0308] asoU} O} PIpuaixs aq Lewr uolsIAIP 190 jo Aforeue ayg

*ase3 313ulg Lue Uy PIATOAUY

- "Ituyy Y} U0 SINUIY 398 3] $IOP JOU ‘uonuIAUY Lrewrrd OFIO0IAS € YIIM UOIUIAUT ,, mIU,, UIALS Lue LJruapy jou

$30p SIY] *JIQUINU UJ IIqNOP 03 SUOTIUIAUF J0} paxmbax awry adexaae ayy Sururmzaalap £q paurejqo aq Lewr ¥
“PIATEIP 9] ,,UOTIUSIAUT MU, IISTITUT O} UOTIUIAUT TERIUT UB I0] patmbax Iwpy,, Bexaae ayy Jy Q1) °‘PI31} 1oy
ug apewr LI[EN3oe SUOTIUIAUL JO JIqWnu Y} 03 dIYsuorjeIal WIOoTUN U108 Jeaq Lrqeqoad sages Auew ur pue
‘P1a1} UIALS ¢ uy L11A1I0% JO 2a133p Iy} JO IaNSWIW [NJIEn ¥ X Lay) ‘suUOTIuUIALY jou Ixe , sjuajed,, ITIUm

Q.Q.?uuoh 0T 19JTJ 417 I0J) OTORI PUR ‘(CGQT Jayye) auryowwr Burmas a3y ‘aajramadsy ayy (1061 ur Surdouaw
-mod polrad ayy J03) arpqotone Fy3y ‘aueidoase ayy ‘Arsupyorwr- Bupuuids ‘Lraumgoewr Bujaeam ‘Arsuryoemt
u03300 IPNIOUT YmoxB TedTUYDI) Yora jo gardwexy *sp(aY [BOFULDIY asaIATp Luewr Jo L1038y Uy JO s1eak g
1837} 3q} Buranp panrgy sjudjed *S°N JO JFQWINU IATIETNWUND Y} J0) ana} A[xeau SpIoY uorenyis sfyl, ‘siseq
TeRuaucdxa ue uo pajorpasd aq Lewz PIayy Uy Ul SUOTUDAUT JO ISVIIOUT IY} UIY} ‘pPIpnNoXa adUIDLIT0SqO
UOTIUIAUT MITA ‘@ow) ajrsedas omy J0] UMSUY ST PIAT] UIALZ ® ur suopjuaaul jo Lnuenb ayy gt ‘Arrerrurs
*Lyiresaowm {130 Aue BurareA ‘pajoipaad aq ued YIteM 831 ‘SIWT} JUIAIIJJIP OM] B UMOW ST Ssew ({30 ayy }O
14Bram Y3 JT 81199 TenprATPUY au} Jo JYBram au; 0} pxedax moym ‘gsewr 1120 ayYy Jo Iydram ay; Bupurmaalap
Aq Lreopisnieis patpuey Lqrensn 81 ageaxduy @9 Surdypuendb jo warqoxd Yy, °Arenusuodxd sIseazduy
SUOTIUIAUY JO IIGUWINU Y} ‘SUOTIUIAUT JO SEIP] IYJ0 03 ISTX IATZ 0} INUNUOD FUOTIUIAUF JO seapy se ‘Lrrey
-fuys ‘ux3yjed (eRyuauodxa we gMOTI0] S1I99 JO XIQqUUINU UY ISLIIdUT IY3 ‘Ajpreirown (o0 Ou Y I3y UM

*1 3qe], uy umoys se ‘vaze ar8urs v uy LForouyoal jJo ymoxd Iy; J0; Yapowr w nn.vﬂ.bo.a uornteueldxa SIUL
y1¥-29-4AL-ASY

fPLTIRRE 22T N PRI VN . .

P N

i

-
o

-

-
-».‘




AR e, M iaten ™,

rl LY - a - Lo d—y !
RTINS R L e R IS A oA AL AL A i N il Nl Ml M

v e R s ettt S A e e - m e e

TECHNICAL IMPROVEMENT

Initial Idea or Invention

Time required for Initial Invention --
to Initiate **New Invention
Economic Suppoi't_ for Invention
Invention in a given Technical Area
Inventions in Technical Area

Technical Area or Machiae Class
Total of Existing, Non-Obsolescent

*New'’ Idea or Invention
Useful Life of Invention
Limits of Economic Demand for

Performance Clpabmy

Inventive Process
-Obsolescence of Invention

Table 1

Cellular Analogy
\

BIOLOGICAL GROWTH

Initial Cell

Volume Limit of Cell Mass*

Cell Division

Second Generation Cell
Cell Division Period
Nutrient Media

Cell Lifetime

Cell Death, Normal
Cell Mass

Size of Cell Mass
Strength of Ceil Mass
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